A growing number of American school-aged children have incarcerated or formally incarcerated parents, necessitating a more comprehensive understanding of the intergenerational effects of mass imprisonment. Using the Fragile Families Study, I assess whether having an incarcerated father impacts children's cognitive skill development into middle childhood. While previous studies have primarily found effects for boys' behavior problems, matching models and sensitivity analyses demonstrate that experiencing paternal incarceration by age nine is associated with lower cognitive skills for both boys and girls, and these negative effects hold net of a pre-paternal incarceration measure of child cognitive ability. Moreover, I estimate that paternal incarceration explains between 2 and 15 percent of the Black-White achievement gap at age nine. These findings represent new outcomes of importance and suggest that paternal incarceration may play an even larger role in the production of intergenerational inequalities for American children than previously documented.
Introduction
One of the most shocking phenomena this country has witnessed in the past century has been the unprecedented rise in mass incarceration. Currently, nearly one in every one hundred adults are in prison or jail, and an additional one in fifty are under probation or on parole (Glaze and Parks 2012) imprisoned individual and former inmate, alongside a quickly growing literature that explores the broader fallout for families and communities (Travis, Western, and Redburn 2014) . What once was a rare event is now experienced by a substantial number of American school-aged children, with recent estimates indicating that around one in every fourteen minors, or 7 percent of all children nationwide, has had a parent at some point in their lives under one form of correctional supervision or another (Murphey and Cooper 2015; Sykes and Pettit 2014) . The sheer number of children with incarcerated or formally incarcerated parents, alongside evidence that early cognitive skill differences shape later-life trajectories, warrants a more detailed examination of the range of collateral consequences, as mass incarceration is arguably one of America's most powerful social stratifying institutions.
While previous studies of the consequences of parental incarceration have primarily found effects for boys' behavior problems, this study-which utilizes Fragile Families data, a comprehensive set of child cognitive measures, and matching models with sensitivity analyses-moves beyond boys' behavior to demonstrate that experiencing paternal incarceration by age nine impacts the cognitive skills of both boys and girls. Negative effects hold after adjusting for child cognitive ability prior to experiencing paternal incarceration. Finally, given continued racial disparities in incarceration rates, population-level impacts of paternal incarceration on the Black-White achievement gap are calculated, producing estimates that preliminarily suggest that racial disparities in mass incarceration account for between 2 and 15 percent of present-day achievement gaps. Together, these findings suggest that paternal incarceration is an important mechanism in the production of educational inequalities among American children, creating the potential for serious and lasting intergenerational ramifications.
Mass Incarceration and the Transmission of Disadvantage from Parent to Child: Theory and Evidence

General Theoretical Implications of Parental Incarceration for Children
The impacts of punitive criminal justice policies targeted at adults extend beyond the incarcerated individual. Of those collaterally impacted, children are possibly the most vulnerable. Parental incarceration plausibly affects children through processes including, but not limited to, trauma experienced as a result of parentchild separation (Braman 2004; Comfort 2007) ; the sense of social isolation and shame brought on by the stigma associated with having a family member incarcerated (Goffman 1963; Murray and Farrington 2008) ; or the social, psychological, and economic stress and strain imposed upon children of the incarcerated due to family disruption, dissolution, or prolonged financial hardship (Hagan and Dinovitzer 1999; Swisher and Waller 2008) . 1 Moreover, research has shown that harmful effects on child well-being can occur regardless of the resident status of the father at the time of his imprisonment, suggesting that there is something additionally unique about incarceration that impacts children beyond mere paternal absence (Geller et al. 2012) .
Paternal Incarceration and Child Outcomes: Empirical Evidence on Behavior and Beyond
Given data availability and the high cumulative risk of paternal incarceration as compared to maternal imprisonment (Wildeman 2009 ), the majority of work in this area has focused on fathers. While the general nature of trauma, stigma, and strain theories bears the assumption that paternal incarceration could impact both boys and girls and have consequences on child outcomes beyond that of behavior, evidence from empirical studies has been more limited. Most consistently, studies have shown that the negative effects of paternal incarceration are manifest in behavioral problems concentrated primarily among males. For example, paternal incarceration has been found to increase aggression, depression, anxiety, attention problems, and delinquency. These negative effects on male behavioral functioning and mental health are present across the life course, occurring as young as age five (e.g., Geller et al. 2012; Haskins 2014; Wildeman 2010) , extending into middle childhood (e.g., Haskins 2015; Wilbur et al. 2007) , and continuing to manifest in adolescence and early adulthood (e.g., Murray, Loeber, and Pardini 2012; Roettger and Swisher 2011 ).
These extremely consistent findings for boys and their behavioral outcomes have been pivotal in establishing the existence of harmful consequences of paternal incarceration (most notably around intergenerational transmissions of male criminality). However, they may have also narrowed our focus to the detriment of other outcomes or demographic groups (e.g., girls) where impacts are potentially more heterogeneous or sensitive to developmental period. If we looked more holistically at child well-being, further broadening the range of child outcomes explored, as suggested by Foster and Hagan (2015) , could impacts of paternal incarceration extend beyond boys' bad behavior to have more considerable intergenerational implications? If so, consequences might be more expansive than previously documented. Insight can be found in studies that have explored impacts of paternal incarceration on child outcomes beyond those of behavior.
With regard to measures of child well-being, the incarceration of a father may interfere with the formal and informal financial support systems in place prior to imprisonment, which leads to a variety of unmet material needs, increased reliance on government aid, residential mobility, and housing instability for impacted children (e.g., Geller et al. 2009; Geller, Garfinkel, and Western 2011; Sugie 2012) . Moreover, scholars have found that paternal incarceration increases elementary-aged children's likelihood of special education placement (Haskins 2014) and grade retention (Turney and Haskins 2014) , reduces adolescent GPA and their likelihood of high school and college completion (e.g., Foster and Hagan 2007; Hagan and Foster 2012a) , and increases reports of extended school absences (Nichols and Loper 2012) .
However, impacts of paternal incarceration on direct measures of cognitive skills in childhood are rare. For example, scholars have found null effects of paternal incarceration for preschool children's receptive vocabulary at age three (Geller et al. 2009 ) and age five (Geller et al. 2012; Haskins 2014 ) using the Peabody Picture Vocabulary Test (PPVT), an oft-used, but far from holistic, measure of early cognitive ability. Findings like these have led scholars to conclude that the association between paternal incarceration and cognitive development is weak to null (Murray, Farrington, and Sekol 2012) . And while that conclusion is consistent with the extant literature, no study has fully investigated the impact paternal incarceration has on more comprehensive and reliable measures of cognitive skills children possess and develop, especially during middle childhood. Indeed, as evidenced in Murray, Farrington, and Sekol (2012) metaanalysis, consistent, comprehensive, and standardized measures of cognitive outcomes explored with rigorous methods are virtually absent from the literature on the effects of parental incarceration. Cognitive skills evolve, and the potential for deficiencies can surface at various points as children move through the life course, emphasizing both a need for consistent and reliable measures and continual assessment of the potential impact of paternal incarceration on skills as children age.
Paternal Incarceration and Cognitive Development in Middle Childhood
Of the nearly two million minor children in the United States with currently incarcerated fathers, the majority are under the age of twelve (Glaze and Maruschak 2008) . For children in the developmental stages of early to middle childhood-approximately ages two to ten-experiencing the incarceration of a parent can be especially detrimental to healthy development. Middle childhood is often marked by time in primary school and is the developmental phase where children build their academic competencies, learn to understand societal roles, begin to interact with peers, and develop intimate relationships with friends, family, and other significant adults. Moreover, it is a time where socioemotional and academic competencies begin to "crystalize" into relatively consistent patterns of behavior and skill trajectories that persist into adolescence and early adulthood (Collins 1984; Feinstein and Bynner 2004; Kowaleski-Jones and Duncan 1999) . Given that early cognitive skill differences are linked to later-life trajectories (e.g., Deming 2009), middle childhood is a critical period for healthy development of age-appropriate cognitive skills and therefore a time especially sensitive to disruption and instability (Duncan et al. 2007; Huston and Ripke 2006) .
The incarceration of a parent could be seen as an event capable of producing trauma, stigma, and strain, all of which might negatively impact elementaryaged children's sense of academic competence with implications that carry on throughout the life course. Indeed, earlier impacts on behavior and attentional capacities may have lagged impacts on cognitive skill acquisition via mechanisms such as grade retention and special education placement or decreased connection to school, as evidenced in work by Dallaire and Aaron (2010) that finds that parental incarceration for school-aged children produces unique risk factors related to the stable development of strong school ties and healthy academic environments. Thus, the social and emotional volatility produced by paternal incarceration can place school-aged children at a heightened risk for academic difficulties.
The Current Study
This study directs focus "beyond boys' bad behavior" and contributes to previous research in four key ways. First, it investigates a more comprehensive range of cognitive outcomes providing the first extensive examination of the effect of paternal incarceration on direct standardized assessments of school-aged children's reading, math, vocabulary, and memory/attentional competencies. Second, it explores the impact of paternal incarceration on these cognitive outcomes into middle childhood, an important developmental stage for the growth of academic skills, bridging previous work that has focused either on early childhood or young adulthood. Third, being cognizant of the sharp racial disparities in paternal imprisonment, it includes estimates of effects for Hispanics, alongside Blacks and Whites, as they represent a policy-relevant group often absent from the literature. Fourth, the paper addresses a number of methodological limitations that have plagued earlier work.
I first ask whether paternal incarceration diminishes the cognitive development of children in middle childhood (age nine), and then consider whether such effects vary by race and gender. To disentangle the unique impact of paternal incarceration from effects of preexisting disadvantage, I control for a wide range of covariates, all of which are measured prior to incarceration, and employ propensity score matching techniques alongside Rosenbaum bounds sensitivity analyses. I find that experiencing paternal incarceration by age nine is associated with lower cognitive skills in elementary school, and in supplementary analyses, this negative association holds even when adjusting for a measure of children's cognitive skills prior to their father's first incarceration. Findings indicate that negative impacts are experienced by both boys and girls and found across reading, math, and attentional dimensions of cognitive ability. Point estimates are largest for Whites; however, given that Black and Hispanic children are substantially more likely to experience paternal incarceration at the population level, mass incarceration has the potential to present serious deleterious impacts for minority children. Together, these results suggest that the negative consequences of paternal incarceration do indeed extend "beyond boys' bad behavior" to impact girls and cognitive skill development during middle childhood.
Data, Measures, and Methods
Data
I use the Fragile Families Study (FFS), a contemporary population-based longitudinal birth-cohort sample of urban children. These data were initially collected between the years of 1998-2000 from 4,898 focal children and their parents residing across twenty large US cities. For mothers, baseline interviews took place in hospitals within forty-eight hours after the birth of the focal child, and for fathers, soon thereafter. Marital and non-marital births were randomly sampled within hospitals across cities that were stratified by labor-market conditions and policy environments; however, non-marital births were oversampled, making this a relatively economically disadvantaged sample (for a complete description of the sample and design, see Reichman et al. 2001 ).
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Since the baseline wave, four additional follow-up waves of phone interviews have occurred, taking place when the child is approximately one, three, five, and nine years old. Each wave includes separate interviews of both parents, in-home direct assessments of the child and their home environment (beginning at the year-three follow-up), and for this most recent wave-when the child is nine years old and has entered elementary school-it includes a teacher survey, a child survey, and a larger range of educational assessments. Thus, not only does the FFS follow both parents, but it does so as their child grows, offering good age specificity to track effects at various developmental stages. Interview response rates for both parents across waves can be found in appendix A of the online supplement.
Analyses for this study take advantage of information from across the five current waves of FFS data, covering the first nine years of the focal child's life. The analytic sample begins with all Black, White, and Hispanic children whose families participated in the year-nine follow-up wave (n = 3,630); 3 however, any child with missing information on the cognitive outcomes (on average, n = 263), or paternal incarceration experiences that occurred prior to age one (n = 1,160), is excluded, providing, on average, a final analytic sample of N = 2,192. Table 1 provides a descriptive snapshot of this analytical sample by paternal incarceration status as well as sample counts for each of the four child cognitive outcomes investigated. I use multiple imputation (MI) to preserve as many observations of relevant variables as possible, producing five datasets.
4 I then analyze each individual dataset and average the separate results to yield a final single set of estimates (Royston 2005; Rubin 1987 ).
Description of Measures
Child Cognitive Outcomes I explore a total of four skills representing child cognitive development: (1) verbal ability, (2) reading comprehension, (3) math problem-solving skills, and (4) working memory/attentional capacities. Together, these outcomes characterize a more comprehensive and reliable assessment of child cognition than has been previously explored. Each outcome is measured at the year-nine follow-up wave for the subset of focal children whose parents agreed to participate in the "in-home" portion of survey.
5 All four outcomes are drawn from standardized norm-referenced assessments that were individually administered by the interviewer, in person, in the child's home.
The child's standard score on the Peabody Picture Vocabulary Test-III (PPVT) indicates verbal ability. Reading comprehension is measured by the child's 
Paternal Incarceration
For the contemporary sample of urban school-aged children in the FFS, paternal incarceration is not a rare life event. At the first follow-up wave (year one), when the focal child is age one and paternal incarceration is first systematically measured, approximately 30 percent of the fathers in the study have experienced incarceration at some point in their lives, and this increases to nearly 46 percent by age nine-totaling just over 2,300 dads. For the full study sample, Figure 1 demonstrates the progression of paternal incarceration for focal children over waves. Paternal incarceration is constructed based on a combination of mother and father reports of the father's current or previous incarceration status (ever or never) across study waves, beginning with the year-one follow-up wave and ending at the year-nine follow-up. At each wave mothers are asked, through a variety of interview questions, if their child's father is currently incarcerated (at the point in time of the interview) or has ever spent time in jail or prison; fathers are asked if they have ever been imprisoned. Unfortunately, the FFS does not offer Notes: Non-imputed (unknowns included), N = 4,898.
any information on duration or frequency of incarceration, nor can it distinguish between stays in prison as opposed to jail, or levels of severity in the crime committed. If either mother or father answer yes to any question related to paternal incarceration, then the father is indicated as "ever" incarcerated for that and subsequent waves. Because no direct question was asked of FFS mothers or fathers at baseline/ child's birth about past or current episodes of incarceration, 6 for the purposes of this study children with reports of "ever" paternal incarceration status at age one are excluded from the analytic sample.
7 Recall from figure 1 that this is nearly 30 percent of the full sample. This sample refinement is necessary in order to attend most carefully to the temporal ordering of controls, avoid introducing "post-treatment bias," and provide unbiased estimates of the effect of paternal incarceration (Ho et al. 2007 ). The exclusion of this group of children is not because paternal incarceration matters less for them. Consequences for all children remain substantively important, especially when considering populationlevel impacts; however, refining the analytic sample in this way allows for a less biased estimate of the effect of paternal incarceration.
Thus, children's paternal incarceration experiences at age nine are indicated in one of two ways: (1) children with fathers who have no discernible incarceration histories (as reported by either mother or father consistently across all five waves) are indicated as having "never incarcerated fathers," and serve as the control group in analyses, while (2) children whose fathers experienced first-time imprisonment 8 sometime between the year-one and year-nine follow-up interviews (and not earlier) are placed in the treatment group. This latter group excludes any father with previously indicated incarceration experiences at year one. Fathers in this between-years-one-and-nine group account for a smaller number of the proportion of incarcerated fathers but are more appropriate for estimating effects since their first reported incarceration occurred after the collection of relevant baseline and year-one covariates. Figure 2 shows the breakdown of paternal incarceration status by race for the two groups of children in the analytic sample: "never" (n = 1,639) and "between year one and year nine" (n = 568), as well as the children dropped from analyses due to their father's incarceration occurring at some point prior to year one ("before or by year one").
Covariates
The wealth of information present in the restricted FFS data allows for the inclusion of a host of pre-incarceration characteristics of mothers, fathers, and their children likely to be associated with future paternal incarceration and children's cognitive outcomes. These include basic demographic and household characteristics, measures of health and economic well-being, an indicator for sample city, a number of contextual (census-tract) characteristics, and specific measures of parental psycho-social and deviant behaviors. Adjusting for this last set of controls diminishes concerns that parental behaviors both drive a father's incarceration and impact children's cognitive skill acquisition. Moreover, estimates of the effect of paternal incarceration are plausible only if included controls adequately address both socio-structural and deviant behavior selection. This requires not only nuanced measures of both, but also measures that precede incarceration (since both may be impacted by incarceration). In order to maintain appropriate time ordering between the dependent, explanatory, and control variables, all controls included in the analyses are measured at either the baseline or year-one follow-up interviews or are assumed fixed traits.
9 Table 1 summaries all controls-fiftyseven in total-along with descriptive statistics by paternal incarceration status.
Methods
This study utilizes propensity score matching (PSM) (Caliendo and Kopeinig 2008; Dehejia and Wahba 1999; Rosenbaum and Rubin 1983) to estimate the relationship between paternal incarceration and school-aged children's cognitive outcomes. PSM models estimate the "treatment effect" of having an incarcerated father on children's outcomes by simulating "treatment" and "control" groups from the observational FFS data. This matching technique allows for a more appropriate comparison of cognitive outcomes, via the use of a reference group of children who do not experience paternal incarceration, but are similarly at risk, based on the observed socioeconomic, demographic, neighborhood, health, and parental behavior covariates included in the matching model (see table 1 for this list). Propensity score matching can only account for observed differences between treatment and control groups, and is therefore no panacea for unobserved heterogeneity, but remains a valuable technique particularly when used in conjunction with a rich set of observed characteristics like those available in the FFS data. I conduct PSM analyses only on the group of children who experience a firsttime incarcerated father between ages one and nine and their matched "never" controls, with analyses restricted to cases within the region of common support. I use a probit regression model predicting selection into paternal incarceration to create propensity scores and a Gaussian kernel matching technique with a bandwidth of 0.08 to match similar treatment and control cases.
10 After propensity scores are estimated, I test that covariate balance was achieved and report postmatching balance statistics for each model in the final three columns of the results tables. Appendix D of the online supplement shows the distribution of common support for treatment and control groups across each outcome.
Finally, to test the robustness of the estimated treatment effects to bias stemming from an unobserved confounder, I conduct sensitivity analyses using Rosenbaum bounds (DiPrete and Gangl 2004; Rosenbaum 2002 ). This test assesses how strong a hypothetical unmeasured variable related to selection into paternal incarceration would need to be to undermine the results. Moreover, in supplementary analyses, I attempt to address one remaining critique of studies in this area, that is, the absence of controls for pre-incarceration measures of child outcomes (Johnson and Easterling 2012; Murray, Farrington, and Sekol 2012) . To do this, I combine matching methods with change models and run analyses on a subset of the analytic sample where a "pre-treatment" (i.e., measured before first-time paternal incarceration) indicator of child cognitive ability is available. The control group for these supplementary analyses includes the same children as the main analytic sample; however, the treatment group is further restricted to only include the subset of children with first-time paternal incarceration experiences occurring between ages three and nine. This is because the second follow-up wave of the FFS, when the focal child was approximately three, is the first time any standardized measure of cognitive ability is available. The sole available measure, the PPVT, is thus used as the "pre-treatment" measure. Admittedly, this is a limited indicator of cognitive ability, as it only captures receptive vocabulary, but is often used to indicate general scholastic aptitude in young children (Tenenbaum et al. 2007 ). PSM models are directly analogous to those of the main analyses, but now include this additional "pre-treatment" covariate. The sample refinement leads to a reduction in size of the treatment group (from 568 to 252) and should not be considered directly comparable to the paper's main analysis. However, it is a sample that controls for children's cognitive skills prior to experiencing paternal incarceration in an effort to address the concern that children with incarcerated fathers had worse cognitive skills even before experiencing paternal incarceration.
Results
Descriptive
Figures 1 and 2 demonstrate that a large number of children in the FFS experience paternal incarceration by age nine. These data display patterns of early lifecourse racial disparities, with nearly 60 percent of Black children and 45 percent of Hispanic children experiencing paternal incarceration at some point by age nine, whereas for Whites the percentage hovers at around 30. While exposure to paternal incarceration by age nine for all children in the FFS sample is high, by the time race/ethnic minority children have entered primary school, more have experienced paternal incarceration than have not. With regard to gender, boys and girls in this sample experience paternal incarceration nearly equally. Table 1 presents descriptive statistics by paternal incarceration status for children in the main analytic sample. Across the four cognitive outcomes explored, unadjusted statistically significant mean differences surface, with children of incarcerated fathers scoring one-fifth to one-third of a standard deviation lower on every measure. Appendix B of the online supplement fleshes out these unadjusted mean comparisons by race and gender, finding generally that this pattern of inequality in cognitive outcomes by paternal incarceration status also carries over into comparisons within race and gender.
Significant differences by incarceration status also surface for forty-six of the fifty-seven pre-incarceration covariates included in the PSM models. Given that the FFS is a uniquely disadvantaged urban sample, children experiencing paternal incarceration are more likely to be Black or Hispanic, experience higher levels of poverty, live in multigenerational households, and reside in neighborhoods perceived to be unsafe and with higher percentages of femaleheaded households, unemployment, families in poverty, and concentrations of racial minorities. Parents of children who experience paternal incarceration have lower levels of education and cognitive ability, are less likely to be married at the time of the child's birth, and are younger, with lower levels of self-control. Fathers of these children have more problems with drugs, alcohol, and domestic violence, and report lower levels of either being raised in a two-biological-parent household or having their biological father involved in their upbringing.
Propensity Score Matching Models
I now present results for the effect of paternal incarceration on the cognitive skills of children in middle childhood. Analyses are restricted to children whose fathers were incarcerated for the first time between year one and year nine and their matched never controls (i.e., children similar on the observed pre-treatment characteristics included in the matching model, but with no paternal incarceration history by year nine). Results for the overall analytic sample (table 2) are presented first, followed by race (table 3) , with separate models for Blacks, Whites, and Hispanics, and finally within gender (table 4) for boys and girls. Table 2 presents PSM results for the full analytic sample. Starting with the PPVT, the standardized point estimate of −0.024 in model 1 indicates that children experiencing paternal incarceration score lower on this measure of receptive vocabulary than similar matched peers without incarcerated fathers, but this difference is not statistically significant. However, model 2 suggests that overall, children who experience first-time paternal incarceration between years one and nine score just over 1/9 of a standard deviation (SD) lower than their matched controls on the WJ Reading assessment, an indicator of children's reading comprehension skills. Model 3 indicates that paternal incarceration also has negative effects on math problem-solving skills, as measured by the WJ Math assessment. Overall, the statistically significant difference in this outcome for children is again just over 1/9 of a standard deviation (point estimate −0.116). Digit Span Memory (model 4), the last of the cognitive outcomes explored, also shows that compared to children with never incarcerated fathers, matched FFS children who experience paternal incarceration for the first time between ages one and nine have significantly lower attention, memory, and concentration skills, on the magnitude of nearly 1/8 of a standard deviation (−0.122 point estimate).
Overall Sample
In sum, the above findings suggest that the incarceration of a father significantly limits their child's reading comprehension, math problem-solving, and memory/attentional capacities in middle childhood. In education literature, while small, effect sizes around 1/9 are meaningful 11 and the reported overall differences in cognitive skills of −0.116 to −0.122 between children with incarcerated fathers and their matched controls are equivalent to a loss within the range of one to two months of schooling.
By Race/Ethnicity Nationally, the proportion of children with parents currently in prison is greatest for Blacks at nearly 7 percent and Hispanics at 2.4 percent, while less than 1 percent of White school-aged children experience current parental incarceration (Glaze and Maruschak 2008) . In fact, for recent cohorts, a staggering one in four Black children will experience some period of parental incarceration by age fourteen, while the risk for Whites is under 4 percent (Wildeman 2009 ). Thus, sharp racial disparities in paternal imprisonment, coupled with evidence that incarceration deepens disadvantage and nearly eliminates traditional pathways of upward social mobility, make it particularly important to ask whether intergenerational impacts of mass incarceration contribute to durable patterns of racial inequality.
Models 1-4 of Table 3 present within-race PSM results for the treatment effect of paternal incarceration on the four cognitive outcomes of interest. Disaggregating the data by race results in a considerable loss of power to detect effects at the conventional .05 level; thus, not surprisingly, there are practically no statistically significant effects. However, the consistency of differences by race/ethnicity across all four outcomes is striking. While Blacks and Whites both have point estimates consistently in the expected negative direction, Hispanics have small but counterintuitive positive coefficients for two of the four outcomes. Most surprising, the point estimates of the negative effect of incarceration for Whites are dramatically higher across all outcomes-from nearly three to nine times higher than that for the Black children in the analytic sample. Tests of the difference across race/ethnic groups show no statistically significant differences; however, the width of the confidence intervals around the point estimates indicate that there may be imprecision in the estimates due to inadequate statistical power. Although these differences are not statistically significant, it appears that Whites may drive the overall results.
By Gender
Models 1-4 of Table 4 present within-gender PSM results for the treatment effect of paternal incarceration on the four cognitive outcomes of interest. Unlike with race/ethnicity, the sample sizes are balanced by gender, presenting less concern for loss of statistical power. For girls, consistent negative effects of paternal incarceration manifest across all four cognitive outcomes, with tworeading comprehension (WJ Reading) and math problem-solving skills (WJ Math)-reaching statistical significance. Moreover, with the exception of the memory/attentional measure, point estimates for girls are two to three times the size of the boys' coefficients. And indeed, tests of gender difference between boys and girls indicate statistically significant differences for math problem-solving skills. Interestingly, impacts for boys are less consistent, with point estimates in the expected negative direction for only two of the four outcomes. Moreover, only the Digit Span assessment of memory/attentional capacities is statistically significant for boys.
In sum, the above findings suggest that the incarceration of a father does have impacts on outcomes beyond that of "boys' bad behavior." Girls with incarcerated fathers have statistically significant lower reading comprehension (point estimate −0.162; table 4, model 2b) and math problem-solving (point estimate −0.251; table 4, model 3b) skills compared to same-gender matched peers; while boys have reduced attentional capacities (point estimate −0.177; table 4, model 4a). Together, effect sizes ranging between 1/7 and 2/5 are substantial and the reported differences in cognitive skills between various groups of children with incarcerated fathers and their matched controls are equivalent to a loss within the range of one to three months of schooling.
Sensitivity Analyses and Robustness Checks
The problem of selection remains a major limitation in studies that examine effects of incarceration. For instance, without "pre-treatment" measures of child cognitive skills, it is difficult to fully attribute differences found in the child outcomes to paternal incarceration, as children may have had lower cognitive abilities prior to experiencing the incarceration of their father. Thus, I run robustness checks in the form of supplementary analyses on a subset of the main analytic sample with a "pre-treatment" cognitive skill measure (i.e., measured before first-time paternal incarceration occurred between year three and nine; see the Methods section for a review of this sample refinement). Table 5 presents PSM results for these supplementary analyses; appendix C of the online supplement presents descriptive statistics for this subset of the analytic sample. Robustness checks were only conduced for the seven differences that were found to be significant in the main (overall, by race, and by gender) models. After adding a control for pre-incarceration cognitive skills (as measured by the Notes: Kernel matching model estimates shown. See appendix B of the online supplement for a complete list of variables used in the models predicting the treatment. Analyses are unweighted and done on imputed data. Matched pairs indicate the average number of treated and control observations on common support. Significance levels are the following: *p < .05 **p < 01 ***p < .001 (two-sided).
PPVT at age three), more than half of the original significant treatment effects remain. Controlling for pre-treatment PPVT scores reduces the treatment effect of paternal incarceration to non-significance for all models assessing reading comprehension. However, negative effects of paternal incarceration in the magnitude of 1/7 to 1/4 of a standard deviation remain for math problem-solving skills for the overall group as well as within girls. The measure of attentional/ memory capacities also maintains statistical significance for the overall group as well as among boys in the magnitude of 1/6 to 1/5 of a standard deviation. While the treatment group in these robustness checks is not directly analogous to that of the main analytic sample, and the limited nature of the PPVT as a holistic pre-treatment measure of child cognition is far from ideal, these supplementary analyses still provide some suggestive evidence that detrimental impacts of paternal incarceration on children's cognitive outcomes remain even with the inclusion of a pre-treatment measure of cognitive ability. Additionally, I employ Rosenbaum bounds (not shown) to check the sensitivity of the estimated treatment effects to omitted variable bias for all significant outcomes in the overall group analyses. In comparison to observed measures in the dataset, the strength of an unobserved confounding variable would need to range in magnitude between that of having a father with only a high school diploma and having a father with drug and alcohol problems to undermine the reported effects for WJ Reading, WJ Math, and the Digit Span Memory measures. This reflects a moderate sensitivity to omitted variable bias; however, given the richness of the FFS data, it is difficult to identify theoretically relevant variables not already included that fall in this range. Thus, together these analyses provide conditional support for the argument that paternal incarceration has a negative impact on child cognitive development in middle childhood.
Population Calculations
The individual-level effects of paternal incarceration estimated in this study permit a quantitative estimate of how paternal incarceration might contribute to racial disparities in cognitive outcomes at the population level for urban children (see appendix I of the online supplement for a detailed explanation). The total effect of paternal incarceration on children's cognitive development is a function of both its individual-level effect and the population-level prevalence of paternal incarceration. At an individual level, the treatment effect of paternal incarceration within this urban and relatively economically disadvantaged sample suggests potential for variation by race, with the highest point estimates found among White children. While the arguably underpowered tests for racial differences were non-significant, racial disparities can nonetheless be present when impacts are similar across racial groups, and can still emerge even when impacts of mass incarceration are stronger for Whites, as exposure to mass incarceration and its consequences are disproportionally experienced among racial minorities in the United States (Haskins and Lee 2016) . Only a small fraction of the overall White population experiences this shock: 4 percent of White children, compared to 25 percent of Black children (Wildeman 2009 ). Given such stark racial disparities in incarceration rates, the finding that paternal incarceration affects children's cognitive skills raises the question of what percentage of the BlackWhite cognitive skills gap may be attributable to race differences in incarceration rates.
To address this question, I calculate what the racial disparity in cognitive skills might be if Black and White children experienced paternal incarceration at equal rates. What I find is that if Black children experienced paternal incarceration at the same rate as White children, the Black-White cognitive skill gaps in reading, math, and attentional skills would be reduced by 1.7, 2.8, and 4.4 percent, respectively. However, given the large effect sizes of paternal incarceration on cognitive skills for White children within the FFS sample, the same calculation (described in appendix H of the online supplement) for Whites garners much different estimates of the reduction of the gap. If Whites were incarcerated at the same level as Blacks, the Black-White gaps in reading, math, and attentional skills would reduce respectively by 14.1, 7.5, and 14.9 percent-albeit in a leveling-down way for White children. These extrapolated population-level estimates should be considered quite preliminary given the limited nature of the analytic sample from which they are drawn. However, their similarity to estimates calculated by Wakefield and Wildeman (2014, 147) , who suggest that racial disparities in mass incarceration account for a 5-10 percent increase in Black-White inequality, adds a further dimension to our developing understanding of just how consequential mass incarceration may be for racial inequality among urban children in the United States.
Discussion
Moving "beyond boys' bad behavior," this study documents negative effects of paternal incarceration on elementary-aged children's cognitive outcomes, providing evidence for an additional and potentially more alarming intergenerational pathway of disadvantage. The existence of continued population-level racial disparities in who experiences paternal incarceration presents important implications for the persistence of Black-White achievement gaps. Moreover, evidence of effects of paternal incarceration on varied dimensions of cognitive skill acquisition for both boys and girls emphasizes the pervasive nature of mass incarceration to create and perpetuate inequality across generations in ways that have serious implications for the academic development and educational trajectories of contemporary American children.
Using matching methods, attending to selection concerns, and exploring impacts across race and gender for a diverse set of cognitive schooling outcomes, I found that experiencing first-time paternal incarceration between ages one and nine negatively affects elementary-aged children's cognitive capacities. In PSM models, the magnitude of the overall effects across outcomes is educationally meaningful, ranging from 0.116 to 0.122 standard deviations, equaling a oneto two-month loss of schooling for children with incarcerated fathers compared to their matched peers with no paternal incarceration experiences. Differences in individual-level treatment effects across gender, and to some extent race, surface, with effect sizes ranging from largest for Whites to minimal for Hispanics, with Blacks falling between. However, likely due to small disaggregated sample sizes, strong evidence in support of heterogeneous effects by race remains elusive. Both boys and girls experience impacts of paternal incarceration, with detrimental effects for girls felt across reading comprehension and math problem-solving skills, while for boys impacts surface only for memory/attentional capacities. In short, the incarceration of a father has negative impacts on children's cognitive capacities that are meaningful and detrimental to academic achievement and schooling success.
Previous work has consistently documented the negative influence of paternal incarceration on behavioral capacities of boys across the life course; however, this study's finding of detrimental associations among cognitive outcomes for boys and especially girls in middle childhood contributes new knowledge to an expanding accounting of the negative implications of paternal incarceration on American children. The surfacing of effects on cognitive skill acquisition may be for a number of reasons. First, this study employed a more rigorous design and investigated a much larger range of cognitive outcomes than previously studied. Second, with the majority of prior studies focused on either preschoolers or adolescents, middle childhood-as an important stage for the growth of academic skill competencies-has been overlooked. The novelty of these findings and their convergence with literature on education-related outcomes among young adults (e.g., Hagan and Foster 2012a) , however, should not lead one to conclude that children of incarcerated parents lack intellectual capacity. Rather, as noted in a recent report by the National Research Council (Travis, Western, and Redburn 2014) , paternal incarceration's role in school failure and, in this case, decreases in scores on cognitive assessments, may arise initially from social-emotional problems during early childhood that then produce lagged impacts on cognitive skill acquisition later in the life course via mechanisms such as stress, trauma, or teacher stigma, leading to decisions of grade retention, special education placement, or even expulsion.
Results also highlight that among this urban sample of children there are indeed racial disparities in exposure to paternal incarceration, and that there may be differences in the impact of paternal incarceration by race. Compared to Whites, Black and Hispanic children are both disproportionally exposed to paternal incarceration; however, compared to Blacks and Hispanics, White children in the FFS appear to experience the strongest deleterious impacts-with point estimates two to three times the size of their minority counterparts. It is possible that the estimates presented here provide suggestive evidence for fundamental racial differences in the effect of paternal incarceration among urban disadvantaged children; however, two alternative explanations are also plausible given spatial inequality in punishment, and the local concentration of incarceration in predominantly Black neighborhoods (Clear 2007; Sampson and Loeffler 2010) . Estimates for Blacks (and possibly Hispanics) could be suppressed due to neighborhood spillover effects. Spillover effects of incarceration concentrated in predominantly Black neighborhoods (or even schools; see Hagan and Foster [2012b] ) would produce dampened effects of paternal incarceration for Black children (but not White) when compared to same-race "control" counterparts, as the control group would be indirectly exposed to the treatment.
12 Another interpretation could be that the White fathers in the FFS who become incarcerated are in some way selectively "worse" (e.g., committed a more severe crime or spent more time incarcerated) than the Black fathers, thus affecting their children and families more severely. Having better data on timing, duration, and crime severity would be useful for future studies, as well as focusing on the potential of mass (paternal) incarceration to be both an individual-and a community-level treatment, affecting the educational trajectories of children in high-incarceration neighborhoods with and without incarcerated fathers.
Finally, mass paternal incarceration is also likely an important, albeit partial, explanation for continuing racial inequality in cognitive skills among young urban children. The simulated population-level estimates presented, while based off a narrow analytic sample, provide suggestive upper and lower bounds of the contribution of paternal incarceration to the Black-White achievement gap among urban children at the population level. Therefore, a conservative and admittedly preliminary calculation of how the individual-level effects estimated here might scale up to the population suggests that paternal incarceration explains between 2 and 15 percent of the Black-White achievement gap at age nine, estimates that are in line with previous racial disparity calculations (e.g., Wakefield and Wildeman 2011; Wakefield and Wildeman 2014) .
Limitations and Future Directions
This study aimed to establish whether effects of paternal incarceration impacted elementary-aged children's cognitive skills; however, a test of mechanisms was beyond its scope. As discussed earlier, the literature suggests three ways in which the incarceration of a parent can affect children-that of conferring stigma, inducing trauma, and causing stress and strain. Past studies have focused on strain operating through the caregiver as a likely primary explanation; however, I believe work in the areas of acute and toxic stress as well as stigma offers the most compelling avenues for understanding how paternal incarceration can impact children's cognitive skills.
Evidence from studies on acute stress and cognitive functioning (e.g., Sharkey 2010) demonstrates that young children's cognitive performance is highly sensitive to proximal traumatic or violent events, whether they are witnessed personally or occurred within the neighborhood of residence. As such, witnessing the arrest of a parent or living in a highly policed neighborhood Goffman 2009; Phillips and Zhao 2010) offers additional probable scenarios for direct and indirect exposure to acute environmental trauma that could lead to impaired performance on cognitive assessments.
Relatedly, recent work in the areas of public health and epigenetics (e.g., Burke et al. 2011; Shonkoff et al. 2012 ) has shed light on how exposure to chronic stressors and accumulated adversity (toxic stress), such as homelessness, extended exposure to violence, poverty, and the incarceration of a family member in early childhood, is associated with increased risks for learning, behavioral, and health problems. Experiencing acute stress and chronic disadvantage in childhood is particularly consequential for cognitive development and academic functioning, and future work focused on exploring whether paternal incarceration leads to increased risk of experiencing episodes of acute stress, chronic stressors, or accumulated adversity could provide much-needed insight into the specific mechanisms involved in the creation of this pathway of disadvantage.
Moreover, while difficult to directly test, the mechanism of stigma for children in middle childhood also has the potential to be increasingly important as children begin to value social relationships and interact more with social contexts outside the home. For example, qualitative work by Nesmith and Ruhland (2008) , emphasizing the impact of parental incarceration from the child's perspective, highlights the dual ways in which children see interactions with schools and peers as both stigmatizing and supportive. And studies by Dallaire, Ciccone, and Wilson (2010) and Turney and Haskins (2014) have provided preliminary evidence of the role teachers play in explaining achievement differences among children who experience parental incarceration. School counselors, social workers, psychologists, teachers, and classmates can provide valuable social support systems for children experiencing parental incarceration. However, these same actors can also negatively impact children through stigmatization, further hampering the development of their cognitive competencies. Future research that explores these pathways will contribute significant clarity on the linkages between paternal incarceration and child development.
Finally, it is worth speculating about remaining concerns of selection bias and external validity. This study's design included a number of important elements; nevertheless, it is possible that there exist unmeasured factors associated with decreases in cognitive outcomes and increases in paternal incarceration that have the potential to impact findings. For example, estimates could be inflated due to unobserved heterogeneity and omitted variable bias. Alternatively, underreporting of paternal incarceration could bias estimates toward zero. An additional reason for why these findings may be underestimates and produce some limitation to external validity is that analyses are run only on children experiencing a "first-time" incarceration of a father between years one and nine, and not all children with "ever" incarcerated fathers. This is a large group of children in the FFS (and at the population level), and impacts of paternal incarceration for their cognitive development represent markers for later-life disadvantage. Future empirical work on the intergenerational effects of paternal incarceration is necessary, and researchers should continue to use available data, theory, and various methodological techniques to produce effective ways to best grapple with selection and employ qualitative studies to better understand the mechanisms through which these effects operate.
In sum, new findings of negative impacts on cognitive outcomes in middle childhood, coupled with previous findings of detrimental impacts on children's behavioral capacities and adolescents' educational attainment, provide converging evidence of paternal incarceration as likely an important avenue through which educational inequality is produced and reproduced among contemporary cohorts of urban American children. Early to middle childhood has recently garnered policy attention, as it is a critical period in young children's lives for the healthy development of age-appropriate cognitive skills. Studies such as Deming (2009) and Heckman et al. (2010) have documented the presence of long-term impacts of early cognitive skill differences for later-life pathways of advantage and disadvantage, suggesting the life-cycle benefit of early skill formation and the later-life consequences of early skill deficiencies. This study contributes to this growing body of literature on the implications of mass incarceration for inequality among young American children, moving us beyond boys' bad behavior and suggesting that consequences might be more expansive than previously documented. Notes 1. Theoretically, effects of parental incarceration on child outcomes also have the capacity to be either null or positive in nature. Children of habitually absent or uninvolved parents may not experience any effects from their parent's incarceration, and imprisoning an abusive or neglectful parent could improve child well-being (e.g., Wakefield and Wildeman 2014; Wildeman 2010) . Thus, the effects of parental incarceration are likely heterogeneous; negative for most children, but potentially positive or non-existent for others. 2. At the baseline wave, nearly three-quarters of parents are unmarried (n = 3,712), while 1,186 are married. 3. This is over 77 percent of the 4,688 families eligible for interview at year nine. If the child was deceased or adopted, families were no longer considered eligible for interviewing; however, a small but non-random portion of cases were also ineligible for interviewing at the year-nine follow-up. 4. Differences in descriptive characteristics across the imputed and non-imputed datasets for the covariates included in the analytic models were negligible. 5. All families eligible for interview at year nine were contacted and invited to participate in the "in-home" survey. Among families contacted, about 72 percent completed this portion of the study (n = 3,391). Children with missing observations on the cognitive outcomes are those where a home visit could not be conducted or whose parent/caregiver only completed the parent portion of the in-home interview by telephone (Bendheim-Thoman Center for Research on Child Wellbeing 2011). 6. Technically, the incarceration status of some fathers (n = 182) was known at baseline; however, this was only if mothers (or fathers) answered that the father was in jail/prison at the time of the birth/baseline interview. 7. This group of children could have had fathers who experienced incarceration at any point before their birth up until the year-one follow-up interview. For this group, paternal incarceration potentially occurred before the measurement of important baseline and year-one covariates, making it hard to differentiate the direction of influence, rendering any estimates of the effect of paternal incarceration on outcomes for these children susceptible to bias. 8. These fathers were indicated as "never" incarcerated at year/age one but by year/age nine had an incarceration episode reported by either the child's mother or the father himself. 9. Cognitive ability is measured at the year-three follow-up wave using the Wechsler Adult Intelligence Test. It is considered a fixed trait of parents and therefore I include it as a pre-treatment control.
10. Kernel matching (as opposed to nearest neighbor and radius matching, which offer more conservative estimates because they do not use all the available cases) minimizes variance by using weighted averages of all cases in the control group to construct the outcome estimate (Caliendo and Kopeinig 2008) . These weights depend on the distance a control observation is from the treated cases based on the outcome being estimated. Given my use of multiple imputed datasets, I produced average estimates of standard errors and the effect of the treatment on the treated (ATT) using Rubin's procedure for combining estimates across imputed datasets (Allison 2001) . 11. See Coe (2002) , Lee, Finn, and Liu (2012) , and Lipsey et al. (2012) for discussions of educationally meaningful effect sizes and for guidelines from which to benchmark educational outcomes among samples of urban, low-income, and minority elementary students. 12. A violation of the Stable Unit Treatment Value Assumption (SUTVA); see Morgan and Winship (2007) .
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